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Ikan Blue Devil (Chrysiptera cyanea) merupakan salah satu komoditi ikan hias air 
laut yang sangat populer sehingga sering dicari diperdagangan internasional karena 
morfologinya yang menarik. Proses perdagangan komoditi ikan hias sangat berbeda 
dengan komoditi ikan konsumsi karena perdagangannya dalam keadaan hidup. 
Penanganan dan transportasi memegang peranan yang sangat penting pada sistem ini. 
Namun, kendala yang sering dihadapi adalah kematian sebelum ikan sampai di tempat 
tujuan. Selama ini, proses perdagangan ikan hias menggunakan bahan anestesi, bahan-
bahan anestesi tersebut adalah MS-222, benzocaine, 2-phenoxyethanol dan quinaldine 
sulphate. Aplikasi bahan ini tidak direkomendasikan untuk digunakan karena memiliki 
dampak negatif bagi ikan yang dapat menurunkan imunitas ikan. Aplikasi bahan anestesi 
alami menjadi alternatif yang dapat digunakan karena lebih rama lingkungan. Tanaman 
pala (Myristica sp.) merupakan salah satu bahan alami lokal yang dapat digunakan 
sebagai bahan anastesi. Tanaman pala (Myristica sp.)  mengandung minyak atsiri yang 
bermanfaat sebagai zat sadaptif. penelitian ini bertujuan untuk mengetahui potensi biji 
tanaman Pala (Myristica sp.) lokal sebagai bahan anastesi ikan Blue Devil (Chrysiptera 
cyanea) dengan pengujian lethal konsentrasi/LC-50. Pengujian LC-50 pada penelitian ini 
sebagai tahapan awal menentukan dosis anastesi yang tepat bagi ikan Blue Devil 
(Chrysiptera cyanea). Pembuatan ekstrak dari biji Pala (Myristica sp.) bertujuan untuk 
memperoleh minyak atsiri. Prosedur dalam mendapatkan minyak atsiri biji pala 
(Myristica sp.) dilakukan dengan cara destilasi uap air. Hasil penelitian menunjukan 
bahwa biji tanaman Pala (Myristica sp.) sangat berpengaruh bagi ikan Blue Devil 
(Chrysiptera cyanea) dengan dosis yang sangat berpengaruh adalah 10ml, namun tidak 
dianjurkan digunakan. Untuk pengembangan sebagai bahan anastesi, maka gunakan dosis 
<2 ml. 
 




Blue Devil (Chrysiptera cyanea) is one of the very popular seawater ornamental 
fish commodities that is often sought after in international trade because of its attractive 
morphology. The trading ornamental fish commodities are very different from the 
consumption fish commodity because the trade is alive. Handling and transportation play 
a critical role in this system. However, the problem of delivering these goods is high 
mortality happened before the fish arrive at their destination. In this study, the delivery of 
ornamental fish using anesthetic ingredients. The anesthetic ingredients are MS-222, 
benzocaine, 2-phenoxyethanol, and quinaldine sulfate. The application of this material is 
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not recommended because it will harm fish that can reduce fish immunity. The 
application of natural anesthetic ingredients can be used as an alternative environment. 
Nutmeg (Myristica sp.) is one of the local natural ingredients that have anesthetic 
potential. Nutmeg (Myristica sp.) contains essential oils that are useful as adaptive 
substances. This study aims to determine the potential of local Nutmeg (Myristica sp.) 
Seeds as an anesthetic material for Blue Devil (Chrysiptera cyanea) by lethal 
concentration / LC-50 testing. LC-50 testing in this study is an initial step to determine 
the appropriate anesthetic dose for Blue Devil (Chrysiptera cyanea). Making extracts 
from nutmeg seeds (Myristica sp.) Aims to obtain essential oils. The procedure for 
obtaining nutmeg (Myristica sp.) Essential oils are carried out by steam distillation. The 
results showed that the seeds of the Nutmeg plant (Myristica sp.) Were very influential 
for Blue Devil (Chrysiptera cyanea) with a very significant dose of 10ml, but not 
recommended for use. For development as an anesthetic material, then use a dose <2 ml. 
 




The Blue Devil (Chrysiptera 
cyanea) is a trendy seawater ornamental 
fish commodity. This fish is one of the 
top ten species of seawater ornamental 
fish most sought after international 
trade. The interesting morphology is a 
reason for ornamental fish lovers or 
hobbyists to hunt them down. Besides, 
Blue Devil (Chrysiptera cyanea) is also 
easily maintained (Jung et al., 2010; 
Bapary et al., 2011). The cultivation of 
ornamental fish is different from the fish 
cultivation for consumption. That 
difference is, the trade is alive. Handling 
and transportation play a crucial role in 
this system. However, the obstacle that 
is often faced is death before the fish 
arrive at their destination. The cause of 
death is due to stress and physical 
damage due to mishandling (de Oliviera 
et al., 2019). 
Anesthesia in transporting fish is 
a viable alternative. The anesthetics used 
in aquaculture activities are MS-222, 
benzocaine, 2-phenoxyethanol, and 
quinaldine sulfate (Ortuno et al. 2002). 
However, this material is not 
recommended for use because it harms 
fish that can reduce fish immunity. 
Natural anesthesia is an alternative that 
can be used because it is more 
environmentally friendly (Bressler and 
Ron, 2004). 
Nutmeg (Myristica sp.) It is a 
local ingredient that can be used as an 
anesthetic ingredient. Nutmeg 
(Myristica sp.) It contains essential oils 
that are useful as adaptive substances. 
Nutmeg (Myristica sp.) Has been used 
as an anesthetic agent in Belida fish 
(Notopterus chitala) and Nilem fish 
(Osteochillus hasselti) (Rahayu and 
Supriatna, 2012; Dayatino et al., 2014). 
Each species of test fish has 
different responses to the test 
parameters. It is due to different 
physiological responses (Vanlandeghem 
et al. 2010; Singh et al., 2013). In this 
regard, this study aims to determine the 
potential of seeds of the local Nutmeg 
(Myristica sp.) As an anesthetic 
ingredient for Blue Devil (Chrysiptera 
cyanea) with lethal concentration / LC-
50 testing. LC-50 testing in this study is 
an initial step to determine the 
appropriate anesthetic dose for Blue 
Devil (Chrysiptera cyanea). 
 
MATERIALS AND METHODS 
 
Test Fish 
In this study, test fish were 
healthy Blue Devil (Chrysiptera cyanea) 
fish, which were 5 cm in size, totaling 
120 individuals. Blue Devil 
(Chrysiptera cyanea) is acclimatized for 
1 week first in a container with a 5-liter 
water capacity before the treatment is 
given. During acclimatization, Blue 
Devil (Chrysiptera cyanea) are fed 
twice a day. This procedure follows the 
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The study used a completely 
randomized design with 4 treatments 
and 3 replications for each treatment. 
The treatments given were 4 ml (A) 
nutmeg (Myristica sp.) Extracts; 6 ml 
(B); 8 ml (C); and 10 ml (D). 
 
Nutmeg Seed Extract Preparation 
Making extracts from nutmeg 
seeds (Myristica sp.) Aims to obtain 
essential oils. The procedure for 
obtaining nutmeg (Myristica sp.) 
Essential oils are carried out by steam 
distillation. This process follows the 




LC-50 testing in this study is a 
study that aims to determine the upper 
and lower threshold concentration of 
local Nutmeg (Myristica sp.) Seed 
extracts. This test looks at the speed of 
influence of test material in killing 50% 
of the test animal population. This 
procedure follows the method developed 
by Islami et al (2017). 
 
Water Quality Observation 
Water quality is one of the main 
factors for the success of Blue Devil 
(Chrysiptera cyanea) aquaculture. The 
parameters observed in this study, 
namely, temperature, salinity, pH, and 
dissolved oxygen (DO). 
 
Data Analysis 
Data analysis used analysis of 
variance (ANOVA). Meanwhile, to see 
the difference in influence between 
treatments, an LSP further test was 
conducted. 
 
RESULTS AND DISCUSSION 
 
Lethal concentration (LC-50) test 
results of Nutmeg (Myristica sp.) Seed 
extract on Blue Devil (Chrysiptera 




Figure 1. Histogram testing for LC-50 Nutmeg (Myristica sp.) Seed extract on Blue Devil 
(Chrysiptera cyanea). Note: (A) 4 ml of nutmeg (Myristica sp.) Extracts; (B) 6 ml; (C) 8 
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The results of the study, as shown 
in Figure 1, show that the higher the 
concentration of Nutmeg (Myristica sp.) 
Seed extract, the faster the death rate of 
Blue Devil (Chrysiptera cyanea). The 
fastest average mortality rate is 
treatment D, which is 3 minutes 3 
seconds. Then, treatment C is 6 minutes; 
treatment B, 15 minutes 7 seconds; and 
treatment A, 52 minutes 3 seconds. 
Results of analysis of variance 
(Table 1) showed that Nutmeg 
(Myristica sp.) Seed extracts had a very 
significant effect (Fcount> Ftable) on 
the speed of the death of Blue Devil 
(Chrysiptera cyanea). LSP further tests 
showed that treatment A was 
significantly different from treatment B, 
C, and D, which had the same effect. 
Nutmeg seed extract (Myristica 
sp.) can affect Blue Devil (Chrysiptera 
cyanea) because it contains essential oils 
(Rangkuti et al., 2019). In Nutmeg seeds 
(Myristica sp.), The essential oil content 
is 1.85% (Ikhsanudin and Azizah, 2017). 
The essential oils of Nutmeg (Myristica 
sp.) are β-pinene, α-pinene, myristicin, 
α-thujene, camphene, sabinene, 
myrcene, α-phellandrene, trans-β-
ocimene, α-terpinene, benzene, 
limonene, linalool, and 2-methoxy-4- (1-
propenyl) (Sari et al. 2018). 
Essential oils have various 
functions, one of which is as an 
anesthetic that has been applied to 
several species of fish, namely tilapia 
(Oreochromis niloticus), freshwater 
Angelfish (Pterophyllum scalare), 
Milkfish (Chanos chanos), Zebra 
(Dascyllus melanurus), and Grouper 
(Epinephelus fuscoguttatusus) 
(Supriyono et al., 2010; Khalil et al., 
2013; Rahim, 2017; de Oliveira et al., 
2019). 
In this study, nutmeg seed extract 
also resulted in changes in the behavior 
and morphology of Blue Devil 
(Chrysiptera cyanea). Exposure to 
Nutmeg (Myristica sp.) Seed extract 
caused the Blue Devil (Chrysiptera 
cyanea) to experience stress 
accompanied by a change in color from 
bright blue to dark blue. It is an initial 
response to changes in environmental 
conditions. This color pattern change 
ends with a dark blue to black change. 
The higher the dose, the faster the color 
change response. 
The entry of chemicals in the 
environment can disturb the response of 
fish. Reactions in question include 
respiratory activity changes, swimming 
activities and movements, fish body 
color, and higher chemical exposure 
resulting in death (Arfiati et al., 2018). 
In a study conducted by Dayatino et al. 
(2014), the administration of essential 
oils as an anesthetic material greatly 
influences fish behavior changes. This 
change is a physiological response to the 
anesthetic material. Besides, the higher 
the dose given, the lower the survival of 
the test fish. 
Water quality also dramatically 
influences the survival of Blue Devil 
(Chrysiptera cyanea). Water quality 
parameters also determine the growth 
and success of Blue Devil (Chrysiptera 
cyanea) cultivation. The results of 
observing water quality parameters can 
be seen in Table 2. 
 
 
Table 1. Analysis of variance 
Source of 
Variation 
SS Df MS F P-value F crit 
Between Groups 4608,67 3 1536,22 15,29 0,00 4,07 
Within Groups 804,00 8 100,50    





Aris & Muchdar: Pemanfaatan Bahan Lokal Biji Pala p-ISSN 2550-1232 
https://doi.org/10.46252/jsai-fpik-unipa.2021.Vol.5.No.2.109                   e-ISSN 2550-0929 
Jurnal Sumberdaya Akuatik Indopasifik, Vol. 5 No. 2 Mei 2021, www.ejournalfpikunipa.ac.id 197 
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. 




Temperature (℃) 27,5 






Water temperature is one of the 
most critical factors in regulating life 
processes and the spread of organisms in 
water (Burt et al. 2011). Observations 
show that the temperature range is 
around 27.5 ℃. The optimal range for 
the maintenance of Blue Devil 
(Chrysiptera cyanea) is 25-28 (Bapary 
et al., 2011). 
Salinity is closely related to 
aquatic biota's osmotic pressure 
adjustment (Varsamos et al. 2005). The 
observations showed that the salinity 
range was 33 ppt. A good salinity range 
for Blue Devil (Chrysiptera cyanea) is 
33 ppt (Sahetapy et al., 2016). 
The degree of acidity or pH is an 
important chemical parameter in 
monitoring water stability (Kale, 2016). 
The observations showed a pH range of 
7.65. The optimal pH range for rearing 
Blue Devil (Chrysiptera cyanea) is 8.1 - 
8.4 (Bapary et al., 2011). 
Oxygen determines the life of 
organisms in such waters, especially in 
the biological function of growth 
(Pörtner, 2009). The observations 
showed that the DO range was around 
4.02 mg / l. The optimal range of 
dissolved oxygen (DO) for rearing Blue 
Devil (Chrysiptera cyanea) is> 4 mg / l 




Based on research that has been 
done, it can be concluded that the seeds 
of the Nutmeg plant (Myristica sp.) Are 
very influential for Blue Devil 
(Chrysiptera cyanea) with a very 
significant dose of 10ml, but it is not 
recommended for use. For development 
as an anesthetic material, then use a dose 
<2 ml. Granting of Nutmeg (Myristica 
sp.) Seeds cause changes in behavior 
and morphological changes in Blue 




Arfiati, D., Zakiyah, U., Nabilah, I.S., 
Khoiriyah, N., Jayanti, A.S., 
Kharismayanti, H.F., 2018. 
Perbandingan LC50 – 96 jam 
terhadap mortalitas benih ikan 
mas, Cyprinus carpio Linnaeus 
1758 pada limbah penyamakan 
kulit dan insektisida piretroid. 
Jurnal Iktiologi Indonesia, 18(2): 
103-114. https://doi.org/10. 
32491/jii.v18i2.430  
Bapary, M.A.J., Amin, M.N., Takeuchi, 
Y., Takemura, A., 2011. The 
stimulatory effects of long 
wavelengths of light on the 
ovarian development in the 
tropical damselfish, Chrysiptera 
cyanea. Aquaculture 314: 188–
192. https://doi.org/10.1016/ 
j.aquaculture.2011.02.006  
Bressler, K., Ron, B., 2004. Effect Of 
Anesthetics On Stress And The 
Innate Immune System Of 
Gilthead Seabream (Sparus 
aurata). The Israeli Journal of 
Aquaculture – Bamidgeh 56(1): 
5-13 
Burt, J.M., Hinch, S.G., Patterson, D.A., 
2011. The importance of 
parentage in assessing 
temperature effects on fish early 
life history: a review of the 
experimental literature. Rev Fish 
Biol Fisheries, 21: 377–406. 
https://doi.org/10. 1007/s11160-
010-9179-1  
de Oliveira, C.P.B., Lemos, C.H.P., e-
Silva, A.F., de Souza, S.A., 
Albinati, A.C.L., Lima, A.O., 
Copatti, E., 2019. Use of eugenol 
for the anaesthesia and 
transportation of freshwater 
angelfish (Pterophyllum scalare). 
Aquaculture 513: 734409. 
https://doi.org/10.1016/j.aquacult
ure.2019.734409   
198                  Jurnal Sumberdaya Akuatik Indopasifik, Vol. 5 No. 2 Mei 2021, www.ejournalfpikunipa.ac.id 
  This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. 
Dayatino, Raharjo, E.I., Rachimi., 2014. 
Penggunaan Ekstrak Biji Pala 
(Myristica fragnans Houtt) 
Sebagai Anestesi Dalam Proses 
Transportasi Sistem Basah Calon 
Induk Ikan Belida (Notopterus 
chitala). Jurnal Ruaya, 1(1): 77-
80 
Ikhsanudin, A., Azizah, D.N., 2017. Uji 
Aktivitas Repelan Terhadap 
Nyamuk Aedes aegypti Betina 
Sediaan Emulgel Minyak Atsiri 
Biji Pala (Myristica fragrans 
Houtt.). JF FIK UINAM, 5(4): 
225-231 
Islamy, R.A., Yanuhar, U., Hertika, 
A.M.S., 2017. Assessing the 
Genotoxic Potentials of 
Methomyl-based Pesticide in 
Tilapia (Oreochromis niloticus) 
Using Micronucleus Assay. The 
Journal of Experimental Life 
Science, 7(2), 88-93. 
Jung, M., Oh, B., Kim, S., Lee, C., 
Yang, M., Han, S., Rho, S., Kim, 
H., 2010. Spawning volume and 
times of Blue Devil Pomacentrus 
cauruleus. Kor. J. of Ichth. 22(2): 
90-95 
Kale, V.S., 2016. Consequence of 
temperature, Ph, turbidity and 
dissolved oxygen water quality 
parameters. Int J Adv Res Sci Eng 
Technol 3:186–190 
Khalil, M., Yuskarina, Hartami, P., 
2013. Efektifitas Dosis Minyak 
Pala Untuk Pemingsanan Ikan 
Nila (Oreochromis niloticus) 
Selama Transportasi. Jurnal 
Agrium, 10 (2): 61-68 
Ortuno, J., Esteban, M.A., Meseguer, J., 
2002. Effects of four anaesthetics 
on the innate immune response of 
gilthead seabream (Sparus aurata 
L.). Fish & Shellfish Immunology, 
12: 49–59. https://doi.org/10. 
1006/fsim.2001.0353  
Pörtner., H.O., 2009. Oxygen- and 
capacity-limitation of thermal 
tolerance: a matrix for integrating 
climate-related stressor effects in 
marine ecosystems. J. Exp. Biol. 
213: 881–893. https://doi.org/ 
10.1242/jeb.037523  
Rahayu, S.R.S., Supriatna, S., 2012. 
Penggunaan Minyak Biji Pala 
(Myristica fragrans, Houtt) 
Sebagai Bahan Anastesi Dalam 
Proses Pengangkutan Kualitas 
Spermatozoa Untuk Pemijahan 
Induk Ikan Nilem (Osteochillus 
hasselti, C.V.). Ekologia, 12 (2): 
21-29  
Rahim, S.W., 2017. Respons Ikan Zebra 
Ekor Hitam (Dascyllus 
melanurus) Terhadap Penggunaan 
Anaestesi Minyak Cengkeh 
Sebagai Alat Bantu Penangkapan 
Pada Skala Laboratorium. Marine 
Fisheries, 8(1): 51-61. 
Rangkuti, F.R., Agustina, R., 
Mustaqimah, Mustafril., 2019. 
Pengaruh Lama Penyulingan 
Terhadap Rendemen Dan Mutu 
Minyak Atsiri Pada Biji Pala 
(Myristica fragrans Houtt). Rona 
Teknik Pertanian, 11: 50-58 
Sari, L., Lesmana, D., Taharuddin., 
2018. Estraksi Minyak Atsiri Dari 
Daging Buah Pala (Tinjauan 
Pengaruh Metode Destilasi Dan 
Kadar Air Bahan). Seminar 
Nasional Sains dan Teknologi, 




Sahetapy, J.M.F., Louhenapessy, D.G., 
Riry, E.C., 2016. The impact of 
component modification of 
"double bottom fillter" 
recirculation system to 
concentration of ammonia in 
water and survival rate at rearing 
media of Blue Devil (Chrysiptera 
cyanea). Aquacultura 
indonesiana, 17(1): 26-29 
Singh, S.P., Sharma, J.G., Ahmad, T., 
Chakrabarti, R., 2013. Effect of 
Water Temperature on the 
Physiological Responses of Asian 
Catfish Clarias batrachus 
(Linnaeus 1758). Asian Fisheries 
Science 26:26-38 
Aris & Muchdar: Pemanfaatan Bahan Lokal Biji Pala p-ISSN 2550-1232 
https://doi.org/10.46252/jsai-fpik-unipa.2021.Vol.5.No.2.109                   e-ISSN 2550-0929 
Jurnal Sumberdaya Akuatik Indopasifik, Vol. 5 No. 2 Mei 2021, www.ejournalfpikunipa.ac.id 199 
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. 
Supriyono, E., Budiyanti, Budiardi, T., 
2010. Respon Fisiologi Benih 
Ikan Kerapu Macan Epinephelus 
fuscoguttatus Terhadap 
Pengunaan Minyak Sereh dalam 
Transportasi Tertutup dengan 
Kepadatan Tinggi. Ilmu Kelautan, 
15 (2) 103-112  
Vanlandeghem, M.M., Wahl, D.H., 
Suski, C.D., 2010. Physiological 
responses of largemouth bass to 
acute temperature and oxygen 
stressors. Fisheries Management 
and Ecology, 17: 414–425 
Varsamos, S., Nebel, C., Charmantier, 
G., 2005. Ontogeny of 
osmoregulation in postembryonic 
fish: A review. Comparative 
Bioche-mistry and Physiology, 










































200                  Jurnal Sumberdaya Akuatik Indopasifik, Vol. 5 No. 2 Mei 2021, www.ejournalfpikunipa.ac.id 
  This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. 
 
 
 
 
 
 
 
 
 
 
 
